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DETAILED ACTION 



Election/Restrictions 

1. Applicant's election without traverse of Species I of Figures 1-8, claims 1, 2, 5, 
28, 33 & 36 in the reply filed on 1/22/2007 is acknowledged. 



Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

3. The information disclosure statements (IDS) submitted on 12/5/2003 and 
1/22/2007 are in compliance with the provisions of 37 CFR 1.97. Accordingly, the 
information disclosure statements are being considered by the examiner. 

Claim Objections 

4. Claim 1 is objected to because of the following informalities: claim 1 recites "the 
same conducting layer" which should corrected to read as - a same conducting layer 
Appropriate correction is required. 



Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claim 28 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 

for failing to particularly point out and distinctly claim the subject matter which applicant 

regards as the invention. 

Claim 28 recites "the gate electrode" in the last line of the claim. There is 

insufficient antecedent basis for this limitation in the claim since there are two different 

gate electrodes , one is the gate electrode of the first transistor and the other is the gate 

electrode of the fourth transistor as required in the independent claim 1 . Thus, claim 28 

renders indefinite. 



Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. Claims 33 and 36 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Koizumi (08 7,081,607). 



Regarding claims 33, Koizumi discloses an image reading method for a solid- 
state image sensor (Figs. 12-14) comprising: a plurality of pixel units (pixels 1 shown in 



I 
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Fig. 14 and details shown in Fig. 12) arranged in a row direction and a column direction, 
each of the plurality of pixel units including a photoelectric converter (photodiode 3), a 
first transistor (Q1) for transferring a signal generated by the photoelectric converter, a 
second transistor (Q3) for amplifying the signal, a third transistor (Q2) for resetting an 
input terminal of the second transistor, and a fourth transistor (Q4) for reading the signal 
outputted by the second transistor; a plurality of first signal lines (signal lines 67) 
extended in the row direction, each of the first signal lines being connected to gate 
electrodes of the first transistors (Q1) of the pixel units arranged in the row direction; 
and a plurality of second signal lines (also shared signal lines 67) extended in the row 
direction, each of the second signal lines being connected to gate electrodes of the 
fourth transistors (Q4) of the pixel units arranged in the row direction, the first signal line 
connected to the gate electrodes of the first transistors (Q1) of the pixel units of an n th 
row (which is n-1 ,h row in Fig. 12), and the second signal line connected to the gate 
electrodes of the fourth transistors (Q4) of the pixel units of an n+1 th row (which is n th 
row in Fig. 12) being formed of a common signal line (common line 67; see col. 10, 
lines 49-61), the method comprising the steps of: 

globally resetting (by vertical scanning 101 shown in Fig. 14 that sends reset 
control pulses 0Rn) the photoelectric converters and the second transistors in all the 
rows (see col. 10, line 49 - col. 1 1 , line 42 and it should be noted that all rows are 
globally reset in sequential manner within one frame period); 

after a period of a photo detection time (an accumulation period), globally 
transferring charges from the photoelectric converters (photodiode 3) to the gate 
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terminals of the second transistors (Q3) via the first transistors (Q1) in all the rows; 
reading signals and reading reset voltages in each of the rows (see col. 10, line 62 - 
col. 11, line 42 and it should be also noted that signal charges from all rows are globally 
transferred within one frame period). 

Regarding claim 36, as shown in the timing chart of Fig. 13 of Koizumi, the step 
of resetting the photoelectric converter and the second transistors (indicated by active 
high of 0R1 in Fig. 13) and the step of transferring charges (indicated by active high of 
0S2) to the gate terminals of the second transistors are performed with signal read lines 
shut off from peripheral circuits (indicated by active low of 022 and 024 of peripheral 
circuits; it is noted that details of peripheral circuits are shown in Fig. 4; see col. 10, line 
62 -col. 11, line 42). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1 , 5 & 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Koizumi (US 7,081,607 B1) in view of Guidash et al. (US 6,466,266 B1). 
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Regarding claim 1, Koizumi discloses a solid-state image sensor (Figs. 12 & 14) 
comprising: 

a plurality of pixel units (pixel units 1 shown in Fig. 14 and details shown in Fig. 
12) arranged in a row direction and a column direction, each of the plurality of pixel units 
including a photoelectric converter (photodiode 3), a first transistor (Q1) for transferring 
a signal generated by the photoelectric converter, a second transistor (Q3) for 
amplifying the signal, a third transistor (Q2) for resetting an input terminal of the second 
transistor, and a fourth transistor (Q4) for reading the signal outputted by the second 
transistor (see Fig. 12 and col. 10, lines 49-61); 

a plurality of first signal lines (signal lines 67) extended in the row direction, each 
of the first signal lines being connected to gate electrodes of the first transistors (Q1) of 
the pixel units arranged in the row direction (see Fig. 12); 

a plurality of second signal lines (also shared signal lines 67) extended in the row 
direction, each of the second signal lines being connected to gate electrodes of the 
fourth transistors (Q4) of the pixel units arranged in the row direction, the first signal line 
connected to the gate electrodes of the first transistors of the pixel units of an n th row 
(which is n-1 th row in Fig. 12 of Koizumi), and the second signal line connected to the 
gate electrodes of the fourth transistors of the pixel units of an n+1 th row (which is n th 
row in Fig. 12 of Koizumi) being formed of a common signal line (common line 67) 
(see col. 10, lines 49-61), and in each pairs of the pixel units of the n lh row (which is n- 
1 th row in Fig. 12) and the n+1 th row (which is n th row in Fig. 12) corresponding to each 
other, the gate electrode of the first transistor (Q1(n-1)) of the pixel unit of the n th row 
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and the gate electrode of the fourth transistor (Q4(n)) of the pixel unit of n+1 th row are 
being formed by one continuous pattern of a conducting material (see Fig. 12). 

Although Koizumi teaches the common signal line (67) as a continuous 
conducting material which is connected to the gate of transistor Q1(n-1) and the gate of 
transistor Q4(n) as shown in Fig. 12, Koizumi does not fairly teach that the continuous 
pattern of the conducting material is on a same conducting layer. 

Guidash teaches a practice for layout of conducting layers for an image sensor in 
which a common line (TG BUS 23 shown in Fig. 4) connecting to a gate of a transistor 
of one row and a gate of another transistor of an adjacent row is continuously formed 
within a same conducting layer (see Guidash, Fig. 4; col. 3, lines 49-65 and col. 4, lines 
30-33). Guidash teaches that such layout structure reduces a total of number of signal 
lines and line contact areas in each pixel, thereby improving fill factor and sensitivity of 
the image sensor (Guidash, col. 1, line 65 - col. 2, line 5). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teachings of Koizumi and Guidash to arrive 
at the Applicant's claimed invention so as to reduce a total of number of signal lines and 
line contact areas in each pixel, thereby improving fill factor and sensitivity of the image 
sensor as taught by Guidash above. 

Regarding claim 5, Koizumi also discloses that a solid-state image sensor 
according to claim 1 , wherein the photoelectric converter and the first transistor are 
adjacent to each other in the row direction (see Fig. 12 of Koizumi), the second 
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transistor (Q3) and the third transistor (Q3) are adjacent to each other in the column 
direction (Fig. 12 of Koizumi), and the gate electrode of the first transistor (Q1 at line 16) 
and the gate electrode of the fourth transistor (Q4 at line 17) are extended in the column 
direction (see Fig. 12 of Koizumi). 

Regarding claim 28 (note that this claim is rejected based on best understood in 
view of the 35 USC 112 2 nd paragraph rejection above), Koizumi in view of Guidash 
discloses a contact hole (contact hole at FD shown in Fig. 4 of Guidash) opened onto a 
source region of the third transistor (which is the source of the reset transistor RG), and 
a contact hole (contact hole of RSG) opened onto a source region of the fourth 
transistor (select transistor RSG) are formed by self-alignment with the gate electrode 
(see Guidash, Fig. 4). 

Allowable Subject Matter 

8. Claim 2 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nhan T. Tran whose telephone number is (571) 272- 
7371 . The examiner can normally be reached on Monday - Friday, 8:00am - 4:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Ometz can be reached on (571) 272-7593. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

NHAN T. TRAN 
Patent Examiner 




DAVID OMETZ 
SUPERVISORY PATENT EXAMINER 



